Human insulin-like growth factor-binding protein-1 (hIGFBP-1) in transgenic mice: characterization and insights into the regulation of IGFBP-1 expression.
Three hemizygous transgenic (Tg) mouse lines were generated with a fusion gene composed of the mouse metallothionein promoter (mMT-I) and a full-length human insulin-like growth factor binding protein-1 (hIGFBP-1) complementary DNA that was truncated in its 3'-untranslated region. Despite high serum hIGFBP-1 levels (120-2570 micrograms/liter) before puberty in two of these lines, no significant alterations were observed in somatic growth, nor were marked alterations noted in fasting or random serum glucose or in the response of young adult Tg mice to ip glucose. The transgene was expressed in a number of tissues from each line, but liver was a significant site of transgene expression in only one line. Unexpectedly, liver hIGFBP-1 messenger RNA (mRNA) expression in this line was regulated in fashion similar to the native liver IGFBP-1 mRNA: 1) its abundance waned with advancing postnatal age and became minimal in early adult life, despite continuous zinc supplementation to stimulate its transcription; and 2) fasting increased its abundance 3- to 4.3-fold. The decline in transgene expression with aging was not due to a deletion, rearrangement, or a change in the methylation of liver transgene DNA. Transcriptional mechanisms also were not likely to account for the observed regulation of the transgene mRNA, because liver expression of the mMT-I gene, which shares identical genomic 5'-regulatory elements with the transgene, was not similarly altered by aging or fasting. Because cycloheximide (CHX) treatment of cultured rat H4IIE cells has been shown to prolong IGFBP-1 mRNA half-life while decreasing its transcription, Tg mice were treated with CHX to test the possibility that instability of the liver transgene mRNA influenced its abundance. After CHX and under conditions of chronic zinc supplementation, liver transgene mRNA abundance increased in parallel with that of the native IGFBP-1 mRNA. Although CHX is known to activate mMT-I transcription by mechanisms involving the 5'-regulatory regions contained in the transgene, CHX-induced transcription only in part accounted for the increase in liver transgene mRNA, because CHX induced an earlier and greater increase in liver transgene mRNA than in mMT-I mRNA. Taken together, these data indicate that both transgene and native IGFBP-1 liver mRNA are regulated by factors that alter mRNA stability. The finding that native liver IGFBP-1 mRNA abundance is influenced by transgene expression further supports the concept that both mRNAs share some common mechanisms of regulation.(ABSTRACT TRUNCATED AT 400 WORDS)